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ABSTRACT 

T;he 'organizdttibnal factors in memory relevant to 
learning medical diagnosis terms ^re discussed in this paper- Two 
hypotheses are tested: that the type o^ list organization nill afiect 
total recall; and t-hat the type of ''curriculum and year in school irill 
affect the organization of recaLl. Kinety-sis second and third year ' 
medical students from -twr* different curricula were given five trials 
at memorizing a Ij^st of medical lierms which were' organized according 
to tVtee different schemes^ according todiseasesj according to organ 
systems, and randomly. The' results of the data analysis indicated 
that none of the hypotheses , tested were oonfirmed. There uas an 
overall tendency of the subjects to g^refSr the use of the organ 
systems category scheme. (A*uthor/riKH) v 
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TTie ^ganizational factors in leiory relevant, to 
learning tedical diagnosis teras are discussed in this paper. Ttfo 
hypotheses are tertei; that tha type of list organization will affect 
*otal recall; and tha^^te type of curricului and year in school will 
affect the organization of recallt Ninety-sir second and third year 
•"•edical students froi two different curricula were given five trials 
at aeaorizing a list of aedical tens which were^ organized according, 
to *irfee different scheaes, according to diseases, according to organ 
systeas, and randoily* The results of the data analysis indicated 
that TiOne of the hypotheses tested were confiraedt There wa3 an 
overall tendency of the d.ubjects to prefer the use of the organ 
systeas category scheae. (Author/IKtl) * 
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ABSTRACT 



3^ * 



The organizational factors in memory relevant to learning itiedical diagnosis 
are discussed* Hj^otheses-^that type o£ list organlzation^ill affect total 
recall, and that type o£ curriculum and year in school will affect organization 
of recall are tested. Ninety-six second and third yeAr m^edical students from 
two different curricula were given 5 trials at memorizing a list of medical 
terms organized according to three different schemes, and recall the list in a . ^ 
free recall setting. Results show that -none of the hypotheses tested (/ere 
confirmed, ^and^^^^M^t there is an overall tendency t^ use ofie organizational 
scheme.^ ^ 
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Introduction 



Memory factors^ (particularly organization) play an important role in' 
higher order learning, particularly learning related to problem solving in 
highly specialised content areas. This is the first of three studies which 
attempt to demonstrate a relationship between memory organization and problem 
solving in one highly specialized are^ — the area of medical diagnosis. How 
does the expert physiclai<j^sanize the volume of clinical information he 
possesses to make it maximally accessible during the problem' solving process? 
In this/ study those organizational ,factors uhich seem to have"the strongest 
relationship to diagnostic problem solving , are discussed. In the twc subse- 
quent (studies'" the nature of this* relationship is furth er (developed and impli- 
cations for teaching problem solving in nn^dical diagnosis as well as in other 
areas are discussed, ' ' 



Statement of Problem 

Traditionally medical school curricula are organized in three different 
ways: ^by' academic discipline, by organ systems and by problem orientation, . 
The lastQfwo types of orgafnizatlon are most closely related to diagnostic 
problem'solvingj since patients present with problems, and problems occur in 
organ systems* If indeed the organization of the medicdl curriculum affects 
the students' learning organization, one mightf* think that students in the 
former curc^^^^lum would tend to adopt an organ cantered orgaaizajion whereas 
those in thi^^'latter curriculum might adopt an (organization centered around 
problem? or diseases. A hypothetical model (1,2,3) for the experienced 
physician's memory structure centers around diseases. Comparing the curricu- 
lar Structures to the structure^of the experienced physician suggests that 
at some tine the student physician must make a shift toward a disease centered 
'organization. It would seem that the student in the systems oriented curriculum 
would hav^ to make a more significant shift than the one in the problem centered 
curriculum. 

*^his study seeks to explicate the nature of the stud||^s natural memory 
organization, the nature of the effect of a given curricuKra on the student^s 
"Memory organization, and the presence of a shift to the disease centered 
Organization as the student gains clinical experience* 

Specifically the hypotheses tested are: / 

^ 1, Lists of diagnostic cues grouped according to disease entities 

and organ systems will be more readily recalled than randomly 
ordered lists. ^ ^ 

2,^ Students in sn organ systems curriculum will tend to cluster their 
recall around systems whereas those in a problem oriented 
curricultitn Will tend to cluster their recall around diseases* 



3, Thete will.be a ^hift fron ojrgan systems clusterinj^a disease 
clust-erin^ as students progress through medical school. 



Background ^ . ^ % 

Recently (sevetal investigators have argued that a consideration of/ 
memory factors is of particular importance in theorizing about probletft- solving 
in general (4,5) and medical diagnosis in particular (6,7), Schwartz/and 
Simon state their positions as' follows: ^ \ / ^ 

■ '/ 

",,,the way a physician organizes or structures his medical kiiowlcdge'^ ^ 
will influence almost every phase of his diagnostic behaviocA-^ That ^ 
is, different organizations of medical knowledge would l&ad^ to diff^Jfo* ^ 
ent diagnostic possibilities as well as variations in the order in^^ 
which possibilities are considered, Henc^tj it'becomes critical to 
determine the ways in which phys,ici"ans actually organize medical 
, knowledge, " I ' ^ i 

Results of studies at Michigan ^tate Univer^sitjr (1>3) suggest the modej^f 
Tor the physician^s organization of knowledge^ ^Elstein et .al (1) and Spra^ka 
and Elstein (2) for example have suggested a toodel of inquiry wliich points to 
early generation of diagnostic hypotheses^ acquisition of cues» interpretation 
of these cues in the light of hypotheses and evaluation of the viability of 
hypotheses throughout the problem solving episode, Furtherioore Allal (3) has 
found that\not only*are hypotheses^generated very .early in 'the' diagnostic 
process but there seems to be a significant amount of hierarchical org^nizat^ion 
(froln general disease categories to spe^cific disease entities) of those hypothe- 
ses which are generated, ^ 

In summary, though little research is available in this area» that which 

exists suggests that a) memory organization plays an ijnportant role in 

the diagnostic process, and b) that the memory of exprerienced physicians is 
disease centered. 



Methods of Procedure 

^Materials: A list of 42 medical term? (signs and symptoms of diseases) 
was gjreated with the assistance of a physician. The t^rms v/ere then grouped 
into three different list organizations: according to diseases, according to 
organ systems, and randomly. Each group contained between four and six terms. 
The random groups were created by arranging the terms in random order and 
randomly assigning 4,5> or' 6 terms to a group. The lists were presented as 
two typed single spaced columns. Booklets of 5 trial lists^ alternated ^th 
recall pages containing 42 blank lines were created. The order of the cate-* 
gories and the order ,of terms within each category was different on each 
trial list. Three different page, orders were used for each treatment,. 

Design: A 2x2x3 factorial design was u^ed with 4 repeated measures in^ 
one instan«^e (total recall) and three repeated m'easures in the other (clustering). 
The factors ar^; two schools (College of Human Medicine with a problem oriented 
curriculum an3 College of Osteopathic Medicine with an organ systems curriculum; 
two stage? iTT school (year two which is primarily didactic and year three which 
is primarily clinical/practical); three list organizations (disease grouping, 
organ systems gtouping> and random). Each Subject had five trials at memorizing 
^e list of terms yielding five measures per subjects 'In the total recall 
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analysis all five measures were used. In the clustering analysis only the last 
four- measures were used. The first measure was droi>ped since it was extremeiy 
errajtic and was not representative of the. subjects' performance on subsequent 
measures, * - . J . 

Subjects: Subjects were volunteer^ from the second ajid third yeaF classes 
of the College of Kumm Medicine and the College of Osteopathic Medicine, Sub- 
'jects were paid for their j^articipation in the study- A total of 96 sub'jfect^ % 
participated in the study with eight subjects being assigned to eacJh of X^S:*^^ " ■ 
treatment groups, - * ' ' ' r^ *^^^ '^ 

} Frdcedure: The study was ^conducted about midway t'hrojugh 'the scFiool.yeatr?.^ 
Subjects trere randomly assigned to experimental treatments, Each subject ^ 
revived a booklet and was instructed that he vould be given five opportunities 
to memorize ^ list of medical terps, ant^after each opportunity would be as1i;ed 
to write as many terms as he could rec^ir\in any order he wished. At each ^ » ^ 
trial subjects were given two minutes^^ study the list and five, minutes- to 
recall- Recall protocols w>^re then s?i?fe for total recall and clustering. ^ 



Clustering scores were calculated 'usii*g ctte procedur'e outlined by Roenker, 
"Thompson, and Brown (8), Clusterfng according to d isj ease .gind _sys,£egs cgle^L 



gories ya^ calculated for all slibjects* Clustering according to random cate- 
gories, was ^et^rrtined for tia^lf of the subjects but was extremely lew, so was 
noi calculated for all subjects. Overlap betweem^disease categories and systems 
cataibries was^ seen td be a potential confounding Variable. The degree of 
ovei'lai) ^etween-these two categorization schemes was assessed by generating 5 
setsKjf petgect ci-ustering scores on the disease'/dimei^sion and calculating 
clustering scores for them on the systenis^dimeusion* The reisulting systems 
scores rang^ed from -,279 to *192 with a nean ot ,032 which, is hardly, better 
th^n c^ance^ The^set of total vrrjll irrf i f - and the sets of/clustering scores 
for systems '^d disease organization were <h en each submitted to, a three way 
ANOVA with repeated measutes. * \ * ' , 

Results and Conclusions \5 ' 

1, The first hypothesis cduid hay& been confirmed by a significant main 
effect ^on the organisation dimension for total recall- Ho such effect 

, was found. There was^JF predictable maltveffect for trials^ 
F(l,84)*=159l,36, p<.01> 

2, The second bypotj^esis could have been confirmed if systems clustering 
had showed main effects for type of school^with Osteopathic Medicine 
students doing significantly better on systems clustering and Human 
Medicine students doing significantly better on disease clustering* 
These effects did not occur, 

3< The last hypothesis would have been confirmed by a significant effect 
for school year on bot^ systems ^nd disease olusterin^* scores. The 
effect on systems clustering scotres would have shown second year 
students doing better than third year .students. On disease clustering 
the third year students should have done better than second yea^* 
students* These effect^ did not occur. 



^Degrees of^reedom were as^signed using the procedure recoirtmended by^ Box (9) 
for testing significance of effects in repeated measures designs. 
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^< List organization had'a sig^ificatit effett" on both disease , clustering, 
^nd systems clu$tering\ F{2 , 95)=22, 48 , p ,01 and F(2,^5>-26, 63 , p .01 ^ 
, respectively! Subjects who. studied lists organised around diseases^ 
tended to cluster thfe^r recall more around diseases than around systems. 
Subj ects /Jho studied iists organi-zed around*- systems tended to cluster, 
their recall more around systems than arounddiseases, 

J 5, Th^re was an overall effect favoring systems clustering, t {383)« ^ -12, 98 , / 
p ,001* Regardless of the way in which the stimulus . list was orga- . ^ 
nized, and regardless of what curriculum or what* year subjects were in, 
they tended to-favor the systems organiMtion for recall* * 

rrf>m these results one^may conclude that: 

' 1, Organizing lists of stirpulus items in ways which wou^, appear to inter- 
^ act optimally with a natiftal organisatipn does not produce^-fc^^ter over-* 

all recall in subjects at this stage of their medical training* 

2\ The organization of the curriculum in which a student is placed, whether 
around problems or organ . systems, apparently has no enduring effect on " 
' > the way in which he -organizes his stora^^e of information* 

3, There is apparent ly <U) shift frop a natural^ organ systems organization 

to a natu!^al disease oi^ganizat ion as students progress from midway through 

the didactic second ,yeir to- midway through the clinical third year*. 

■* * 

f ' 'I 

4, Tttere is apparently a natural tendency for students in either type of 

cKirricuXum at both* erf ^thcse stages of their^medical training to favor a. 
systems OFganizatiotL. for medical, terms. This can be somewhat affected 
by t|he organirajio^of stimulus lists, but is not completely cancelled. 

Educational and scientific significance 

These , results have implications for the'tr^ining of medical students in' 
particular, as well as teaching and learning in other problemi solving areas. 
Although controversy continues over the best ways to organize curricula, medical 
or-otherwise, the results found here would suggest that the^organizat ion of the 
curriculum may make Xittle-or no difference. Students in a curriculum, will 
organize material in a way whichlis most comfortable for them. Although the 
overriding tendency is to favor tne systemfi ^organizat ion, thus suggesting the 
appropriateness of the^systems curriculurt^, ■ this suggestion isvnot borne out 
by the specific results relevant to the two curricula. This study 'raises several 
methodological questions which must bfe answered before any Conclusions may be 
reached. On the one hand, would a different approach to analysis clarify the 
t^eXation between results A and 5, and indicate under what circumstances the 
Stimulus lists gain control, and where the tendency* to use the natural -organization 
predominated? On the other hand, would the systems organization be maintained 
if the stimulus materials were redesigned to make the list organization more ob-^ 
vious? Secondly, would the tendency to organize afoiind systems be maintarined 
if the'dls^se entities were associated with patient names? And, ^last, ^ow is^ 
the sfudyft^s organization of material affected by\timulus materials yhich 
mo^t:^*^iMeIy resemble the case records he is exp^cted^ t^ deal with in /{he real 
wbrldjyfcie second and third experiments in' this serif s' examine these 4^e»tions* 
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